abstract
Diffuse axonal injury is a common pathological consequence of Traumatic Brain Injury (TBI). Diffusion Tensor
Imaging is an ideal technique to study white matter integrity using the Fractional Anisotropy (FA) index which is a measure of axonal integrity and coherence. There have been several reports showing reduced FA in individuals with TBI, which suggest demyelination or reduced fiber density in white matter tracts secondary to injury. Individuals with TBI are usually diagnosed with cognitive deficits such as reduced attention span, memory and executive function. In this study we sought to investigate correlations between brain functional networks, white matter integrity, and TBI severity in individuals with TBI ranging from mild to severe. A resting state functional magnetic resonance imaging protocol was used to study the default mode network in subjects at rest. FA values were decreased throughout all white matter tracts in the mild to severe TBI subjects. FA values were also negatively correlated with TBI injury severity ratings. The default mode network showed several brain regions in which connectivity measures were higher among individuals with TBI relative to control subjects. These findings suggest that, subsequent to TBI, the brain may undergo adaptation responses at the cellular level to compensate for functional impairment due to axonal injury. 
List of abbreviations

introduction
The pathophysiology of Traumatic Brain Injury (TBI) is complex and not well understood.
Imaging research has shown that the primary mechanisms of injury are bleeding and diffuse axonal injuries (DAI) [1] [2] [3] . Cognitive impairment including diminished attention, memory and executive function are observed in individuals with TBI with injuries at all severity levels [4] [5] [6] . Routine radiologic exams of people who suffered mild to moderate TBI do not always show positive readings that correlate with their cognitive impairments [7, 8] .
Abnormal white matter as well as gray matter has also been correlated with TBI severity.
Using Diffusion Tensor Imaging (DTI), DAIs have been shown as multifocal hyperintensities on T2 weighted sequences as well as reduced
Fractional Anisotropy (FA), a measure of white matter integrity [9] . Cognitive impairments have been correlated with reduced FA in white matter in several brain regions [10, 11] .
Functional imaging studies based on blood flow measures [12] have shown aberrant activation patterns in the attention and memory circuitry in individuals with TBI, with TBI subjects showing higher activity compared to control subjects [13] [14] [15] [16] . These functional studies are consistent with the notion that reduced efficiency consequent to brain injury results in a need to recruit additional neuronal resources to accomplish a task [17, 18] [22] or to a very small number of subjects [23] .
Results from most of the imaging studies are consistent in demonstrating a global disconnect in the brains of TBI subjects. Given that TBI subjects have white matter abnormality and functional differences in brain activation studies, we sought to investigate gender effects in the correlates between structural connectivity and functional connectivity using DTI and resting state fMRI. In this study we have limited our TBI patient selection to those with mild to severe TBI and limited or no visible anatomical lesions based on assessments using conventional imaging protocols.
experimental Procedures
Subjects
Twelve subjects diagnosed with mild to severe TBI and eleven age-and gender-matched controls were recruited for this imaging study. Mean age Table 1 ). The BAI is a self-report measure of anxiety.
Injury severity was classified using a 7-point scale ranging from 1 (No loss of consciousness, no confusion (i.e., no TBI)) to 7 (Loss of consciousness greater than 4 weeks in duration).
Imaging
All images were acquired on a Philips 3.0 T Achieva (Best, The Netherlands) scanner.
A proton density/T2-weighted, dual echo 
Discussion
Our DTI data demonstrated very convincingly a significant structural disconnection in the TBI subjects group but not in the healthy control group. This is consistent with what has been reported in the literature [1, 10, 27, 28] . We used both a region of interest approach focused on the corpus callosum as well as a technique that assesses the whole brain (TBSS). These results were consistent for the two approaches we used 
